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$N=\{1,2, \ldots, n\}$ , $v(\emptyset)=0$










$\{v^{T}|T\subseteq N, T\neq\emptyset\}$ $\mathcal{G}(N)$ . $T=\{\mathrm{i}\}$ $v^{\{i\}}$ ,
$i$ 1, 0 , $\mathrm{i}$
.
$\pi$ : $Narrow N$ , $N$ . $\Pi(N)$





$v(S)-v(S\backslash \{i\})$ $i\in S$
$=v(S\cup\{i\})-v(S\backslash \{?.\})$
$rn_{i}(v)(\pi)=v(P(\pi, \mathrm{i})\cup\{i\})-v(P(\pi, i))$
9: $\mathcal{G}(N)arrow \mathbb{R}^{N}(v\mapsto(g_{l}-(v))_{i\in N})$ , .
, Shapley , Banzhaf , Banzhaf ,
. Shapley , .








2 $\beta$ : $\mathcal{G}arrow \mathbb{R}^{N}(v\mapsto(\beta_{i}(v))_{i\in N})$ , $\mathcal{G}$ Banzhaf .
$\beta_{i}(v)=\frac{1}{2^{n}}\sum_{S\in 2^{N}}C_{i}(v)(S)=\frac{1}{2^{n-1}}\sum_{S\in 2^{N\backslash \{i\}}}(v(S\cup\{i\})-v(S))$
Banzhaf ,
. , $\mathcal{G}_{\beta}=\{v\in \mathcal{G}|\sum_{j\in N}\beta_{j}(v)\neq 0\}$ , Banzhaf
, Banzhaf ,
4





4[12] $i\in N$ , $p_{S}^{i}\geq 0,$ $\sum_{S\in 2^{N\backslash \{i\}}}p_{S}^{i}=1$ $\{p_{S}^{i}\}_{S\in 2^{N\backslash \{i\}}}$
, $\Phi$ : $\mathcal{G}(N)arrow \mathbb{R}^{N}(v\mapsto(\phi_{i}(v))_{i\in N})$ , $\mathcal{G}(N)$ (probabilistic
valu e) .
$\Phi_{i}(b)=\sum_{S\in 2^{N\backslash \{i\}}}p_{S}^{i}(v(S\cup\{i\})-v(S)\grave{)}$
Shapley Banzhaf . Shapley , $S\in 2^{N\backslash \{i\}}$
$p_{S}^{i}=s!(n-t-1)!/n!$ , Bartzhaf , $p_{S}^{i}=1/2^{n-1}$
.
Shapley Banzhaf , .
, . .
$\mathrm{C}1$ ( )
$v,$ $w\in \mathcal{G}$ $\alpha,$ $\beta\in \mathbb{R}$ , $g(\alpha v+\beta w)=\alpha g(v)+\beta g(w)$
.




$i\in N$ $v\in \mathcal{G}$ , $g_{i}(v)=0$ .
$i$ , , $\mathrm{i}$
. ,
.
$\pi\in\Pi(N)$ $S\subseteq N$ , $\pi(S)=\{\pi(\mathrm{i})|i\in S\}$ . ,
$\pi v\in \mathcal{G}$ $S\subseteq N$ $\pi v(\pi(S))=v(S)$ . ,
.
$\mathrm{C}3$ ( , )




$\mathrm{C}4$ ( , )
$v\in \mathcal{G}$ $\sum_{i\in N}g_{i}(v)=v(N)$ .
, $N$
.
1 CI-C4 g: $\mathcal{G}(N)rightarrow \mathbb{R}^{N}$ , $\mathcal{G}(N)$ Shapley
.
181
, Cl- C4 , Shapley
. Shapley ,
Young[13] Weber [12], Chun [5], Hart Mas-Colell [8], van den Brink [11]
.
, Banzhaf , Lehrer [9] .
.
$\mathrm{C}5$ (2 )
$\mathrm{i},j\in N(i\neq$ $L=\{i,j\}$ . , $N_{L}=$




$v(S-\{l\}\cup L)$ $l\in S$
, $\mathrm{i},j\in N(i\neq j),$ $v\in \mathcal{G}$ $g_{i}(v)+g_{j}(v)\leq g_{l}(v_{L})$ ,





$v\in \mathcal{G}$ , $g_{i}(v^{\{i\}})=1$ .
, Banzhaf .
2 CI-C3, C5, C6 9: $\mathcal{G}arrow \mathbb{R}^{n}$ $\mathcal{G}$ Banzhaf
.





, $S\subseteq T\subseteq N$ $v(S)\leq v(T)$ , $v(N)=1$
$v:2^{N}arrow \mathbb{R}$ , . , , $v(S)=1$
$S\underline{\subseteq}N$ , . ,
. $\mathcal{W}$ , $?i$ $\mathcal{W}$ .
Shapley Banzhaf , Shapley-Shubik Banzhaf
, .
, $\sum_{i\in S}w_{i}\geq r\sum_{i\in N}w_{i}$ , $v(S)=1$
$w_{1},$ $w_{2},$ $\ldots$ , w $r(0<r\leq 1)$ , $v$
. , $[r;w_{1}, w_{2}, \ldots 7w_{\tau \mathrm{z}}]$ .
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3.
, $S,$ $T\subseteq N,$ $S\cap T=\emptyset$ $(S, T)$
. , $S,$ $T\underline{\subseteq}N,$ $S\cap T=\emptyset$ $(S_{7}T)$ (a signed
coalition) , . $S$
, $T$ , $N\backslash (S\cup T)$
. $3^{N}$ .
$b(\emptyset, \emptyset)=0$ $b:3^{N}arrow \mathbb{R}$ [2, 3, 4]. $N$
$B\mathcal{G}(N)$ .
Grabisch Labreu$\iota \mathrm{c}\mathrm{h}\mathrm{e}[6]$ , $3^{N}$ .
$(A, B)\subseteq(C_{7}D)\Leftrightarrow A\subseteq C,$ $B\supseteq D$
, Bilbao $[3, 4]$ , (superior tlllanimity game) $\overline{u}(s,\tau)(A, B)$ ,
(inferior $\iota\iota 1\mathrm{l}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{m}\mathrm{i}\mathrm{t}\mathrm{y}$ game) $\underline{u}\{s,\tau$ ) $(A, B)$ , ( $i_{\mathrm{C}1\mathrm{e}11}^{1}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{y}$ game)
$\delta_{(S,T)}(A, B)$ .
$(S, T)\in 3^{N},$ $(S, T)\neq(\emptyset, N)$ , .
$\overline{u}_{\{S,T)}(A, B)=\{$
1, if $(A_{\mathrm{J}}B)\supseteq(S, T),$ $(A, B)\neq(\emptyset, \emptyset)$ ,
0, otherwise
$(S, T)\in 3^{N},$ $(S, T)\neq(N, \emptyset)$ , - .
$\underline{u}_{(S,T\rangle}(A, B)=\{$
-1, if $(A, B)\subseteq(S, T),$ $(A, B)\neq(\emptyset, \emptyset)$ ,
0, otherwise
$(S, T)\in 3^{N},$ $(S, T)\neq(\emptyset, \emptyset)$ , .
$\delta_{(S_{\mathrm{J}}T)}(A, B)=\{$
1, if $(A, B)=(S, T)$
0, otherwise
$\{\overline{u}_{(S,T)}|(,\mathrm{S}’, T)\in 3^{N}, (S, T)\neq(\emptyset, N)\},$ $\{\underline{u}_{\langle S,T\rangle}|(S, T)\in 3^{N}, (S, T)\neq(N, \emptyset)\},$
$\{\mathit{5}_{(S,T)}|$
$(S, T)\in 3^{N},$ $(S, T)\neq(\emptyset, \emptyset)\}$ , $B\mathcal{G}(N)$ .
$i\in N$ ( ) $f$ :
$B\mathcal{G}(N)arrow \mathbb{R}^{n}(b\mapsto(f_{i}(b))_{i\in N})$ c , . Bilbao ,
, Shapley , ,
$[3, 4]$ .
, .
5 [3] $\Phi$ : $B\mathcal{G}(N)arrow \mathbb{R}^{N}(b\mapsto(\Phi_{i}(b))_{i\in N})$ , $\overline{p}_{(S,T)}^{\iota^{r}}\geq 0,$ $\sum_{(S,T\}\in 3^{N\backslash \{i\}}}\overline{p}_{(S,T)}^{i}=1$,
$\underline{p}_{(S,T)}^{i}\geq 0,$ $\sum_{(S_{1}T)\in 3^{N\backslash \{i\}}}\underline{p}_{(S,T)}^{i}=1$ 1‘RR $\overline{p}_{(S,T)}^{i},\underline{p}_{(S,T)}^{i}$ , $\hslash\not\in\backslash ’*^{\overline{\zeta}}\{[] \mathrm{g}\llcorner$
.
$\Phi_{i}(b)=\sum_{\{S,T)\in 3^{N\backslash \{i\}}}[\overline{p}_{(S,T)}^{i}(b(S\cup\{\mathrm{i}\}, T)-b(S, T))$
$+\underline{p}_{(S,T)}^{i}(b(S, T)-b(_{\mathrm{t}}5^{J}, T\cup\{i\}))]$ .
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$(A, B)\subseteq(C, D)$ $(C, D)\subseteq(A, B)$ , $(A, B),$ $(C, D)\in 3^{N}$
. $(3^{N}, \subseteq)$ , $Q\subseteq 3^{N}$ $(Q, \subseteq)$ ,
. 2 $3^{N}$
, $3^{N}$ . , , ,
.
Bilbao et a1.[4] , Shapley ,
.
6[4] $\phi:B\mathcal{G}(N)arrow \mathbb{R}^{N}(b\mapsto(\phi_{i}(b))_{i\in N})$ , Shapley .
$\phi_{\dot{\mathrm{z}}}(b)=\sum_{(S,T)\in 3^{N\backslash \{i\}}}[\overline{p}_{s,t}(b(S\cup\{\acute{\mathrm{z}}\}, T)-b(S, T))$
$+\underline{p}_{s,t}(b(S, T)-b(S, T\cup\{\mathrm{i}\}))]$
, $(S, T)\in 3^{N\backslash \{i\}}$ , $\overline{p}_{s,t}=(n+s-t)!(n+t-s-1)!/(2n)!$ .2n-s- p ,
$(n[perp]_{l}t-s)!(n+s-t-1)!/(2n)!\cdot 2^{n-s-t}$ .




Grabisch Labreu che [7] , Shapley
. , Shapley .
, , Shapley
. .
7[7] $\phi_{i,\emptyset}$ : $B\mathcal{G}(N)arrow \mathbb{R}^{N}$ $\phi\emptyset,x$. : $B\mathcal{G}(N)arrow \mathbb{R}^{N}$ , ,
Shapley , Shapley .
$\phi_{\dot{\mathrm{z}},\emptyset}(v)=$ $\sum$ $\frac{(n-s-1)!s!}{n!}[b(S\cup\{i\}, N\backslash (S\cup\{\mathrm{i}\})-b(S, N\backslash (S\cup\{i\}))]$ ,
$S\subseteq N\backslash \{i\}$
$\phi_{\emptyset,i}(v)=\sum_{s\subseteq N\backslash \{i\}}\frac{(n-s-1)!s!}{n!}[b(S, N\backslash (S\cup\{\mathrm{i}\}))-b(S, N\backslash S)]$
.
Grabisch Labreuche [7] , ,
. , Shapley .
4. Banzhaf
Banzhaf $S\in 2^{N\backslash \{i\}}$ $p_{(S,T)}^{i}$ $1_{\mathit{1}}\mathrm{a}$
$\mathcal{G}(N)$ . , p-i(s,T $\underline{p}_{(S,T)}^{i}$
$B\mathcal{G}(N)$ .
8 $\beta$ : $B\mathcal{G}(N)arrow \mathbb{R}^{N}(b\mapsto(\beta_{i}(b))_{i\in N})$ Banzhaf .
$\beta_{i}(b)=\frac{1}{3^{n-1}}$ $\sum$ [b( $S\cup\{\mathrm{i}\},$ $T)-b(S,$ $T\cup\{i\})$]-.
$(S,T)\in \mathit{3}^{N\backslash \{i\}}$
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$f$ : $B\mathcal{G}(N)arrow \mathbb{R}^{N}$ ,
.
$\mathrm{B}1$ ( )
$\alpha,$ $\beta\in \mathbb{R}$ $b,$ $w\in B\mathcal{G}(N)$
$f(\alpha b+\beta w)=\alpha f(b)+\beta f(w)$
.
. $(S, T)\in 3^{N\backslash \{i\}}$
$b(S\cup\{i\}, T)-b(S, T)=0$ $’\supset b(S, T)-b(S, T\cup\{i\})=0$ ,
$\mathrm{i}\in N$ .
,
. $(S, T)\in 3^{N\backslash \{i\}}$ $b(S\cup\{i\}, T)-b(S, T\cup\{\mathrm{i}\})=0$
, $i$ $b\in B\mathcal{G}(N)$ . , ,
. , .
$\mathrm{B}2$ ( )





$\overline{u}(\{i\},N\backslash \{i\})\in B\mathcal{G}(N)$ , $\mathrm{i}\in N$ . ,




$f_{i}(\overline{u}_{(\{i\},N\backslash \{i\}\rangle})=1,$ $f_{i}(\underline{u}_{(N\backslash \{i\},\{i\})})=-1$
, .
B4 ( )
$i\in S,$ $\mathrm{i}\in S’$ $(S, T)\in 3^{N},(S’, T’)\in 3^{N}$ $f_{i}(\mathit{5}_{(S,T)})=f_{i}(\delta_{(S’,T’)})$
, , $i\in T,$ $\mathrm{i}\in T’$ $(S, T)\in 3^{N},(S’, T’)\in 3^{N}$ $(\mathit{5}_{(S,T\rangle})=$
$f_{i}(\mathit{5}(S’,T’))$ .
$\mathrm{B}5$ ( )
2 $b,$ $b’\in B\mathcal{G}(N)$ . , $\sum_{(S,T)\in 3^{N\backslash \{i\}}}\{b(S\cup$
$\{\mathrm{i}\},$ $T)-b(S, T) \}=\sum_{(S,T)\in 3^{N\backslash \{i\}}}\{b’(S\cup\{\mathrm{i}\}, T)-b’(S, T)\}$ $\sum_{(S,T)\in 3^{N\backslash \{i\}}}\{b(S, T)-$
$b(S, T \cup\{\mathrm{i}\})\}=\sum_{(S,T)\in 3^{N\backslash \{i\}}}\{b’(S,T)-b’(S, T\cup\{i\})\}$ , $f_{\dot{\mathrm{t}}}(b)=f_{i}(b’)$ .
, Banzhaf .
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3 BI-B4 $f_{i}$ : $B\mathcal{G}(N)arrow \mathbb{R}$ , Banzhaf
.
4 BI-B3 5 $f_{i}$ : $B\mathcal{G}(N)arrow \mathbb{R}$ , Banzhaf
.
5. Banzhaf
Banzhd $b(N, \emptyset)-b(\emptyset, N)$
Banzhaf . , $B\mathcal{G}_{\beta}(N)=\{b\in B\mathcal{G}|$
$\sum_{j\in N}\beta_{j}(b)\neq 0\}$ , Banzhaf .
9 $\hat{\beta}$ : $B\mathcal{G}\beta(N)arrow \mathbb{R}^{N}$ $B\mathcal{G}_{\beta}(N)$ Banzhaf .
$\hat{\beta}_{i}(b)=\frac{b(N,\emptyset)-b(\emptyset,N)}{\sum_{j\in N}\beta_{j}(b)}\beta_{i}(b)$
Banzhaf , ( ) ( )
.
, $f$ : $B\mathcal{G}(N)arrow \mathbb{R}^{N}$ , .
$\mathrm{B}6$ ( , )
$b\in B\mathcal{G}(N)$ , .
$\sum_{i\in N}f_{i}(b)=b(N, \emptyset)-b(\emptyset, N)$
, Shapley , $b(N, \emptyset)-b(\emptyset, N)$
.
$\mathrm{B}7$ ( )
$b(N, \emptyset)-b(\emptyset, N)\neq 0$ $b\in B\mathcal{G}_{\beta}(N)$
$d(b)= \sum_{\dot{\mathrm{z}}\in N}\beta_{i}(b)/\{b(N, \emptyset)-$
$b(\emptyset_{7}N)\}$ . $b(N, \emptyset)-b(\emptyset, N)\neq 0$ $b_{1}+\cdots+b_{m}\in B\mathcal{G}\beta(N)$ ,
.
$d(b_{1}+\cdots+b_{m})f_{i}(b_{1}+\cdots+b_{m})=d(b_{1})f_{\mathrm{i}}(b_{2})+\cdots+d(b_{m})f_{i}(b_{m})$
, $b\in B\mathcal{G}_{\beta}(N),$ $\alpha\in \mathbb{R}$ $f_{i}(\alpha b)=\alpha f_{i}(b)$ .
$\mathrm{B}8$ ( )
$(S, T)\in 3^{N},$ $(S, T)\neq(\emptyset, N)$ . , $(\mathrm{i},j)\in N^{2}$ ,
.
$f_{i}(\overline{u}_{(S,T)})$ : $f_{\tilde{J}}(\overline{u}_{(S,T\rangle})$
$=$ $|\{S’\subseteq N|S\subseteq S’\subseteq N-T, S\ni i\}|$ : $|\{S’\subseteq N|S\subseteq S’\underline{\subseteq}N-T, S\ni j\}|$
lae
. $(S, T)\in 3^{N},$ $(S, T)\neq(\emptyset, N)$
, $\overline{u}_{\{S,T\rangle}$ , $i$ ], $\mathrm{a}$ ,
.





0 or 1 0 or 1 0 or 1
0 0 or 1 0 o$\mathrm{r}$ 1
0 0 0 or 1
$i$ $S_{7}T,$ $N\backslash (S\cup T)$ , $\mathrm{i}$ 0
. , , , $i$
$\ovalbox{\tt\small REJECT}_{(S,T)}$ , 0
. , B8 .
, B8 .
, .
5 $\mathrm{B}6-\mathrm{B}8$ $f$ : $B\mathcal{G}_{\beta}(N)arrow \mathbb{R}^{n}$ , Banzhaf
.




$S\ni 2$ or $(S, T)=(\{1\}, \emptyset)$
0otherwise
. , Banzhaf , $\beta_{1}(b)=1/3,$ $\beta_{2}(b)=1$ , Banzhaf
$\hat{\beta}_{1}(b)=1/4,\hat{\beta}_{2}(b)=3/4$ . Banzhaf , Banzhaf ,
,
. , .
, $S\underline{\subseteq}N$ , $v(S)=b(S, N\backslash S)$ $v$ : $2^{N}arrow \mathbb{R}$
, Banzhaf $\hat{\beta}_{1}(v)=0$ . $b(\{1\})\emptyset)=1$ ,






Ba zhaf , Banzhaf ,
.




$v\in \mathcal{G}$ $i\in N$ $S$ $C_{i}(v)(S)$
. $S\ni \mathrm{i}$ $S\in 2^{N}$ , $v(S)$ $S\backslash \{i\})$ ,
$i$ . , $S\not\simeq \mathrm{i}$
$S\in 2^{N}$ , $v(S\cup\{i\})-v(S)$ , $i$
.
, $b\in$
$B\mathcal{G}$ $(S, T)\in 3^{N}$ $MC_{i}(b)(S, T)$ .
, $i\not\in S\cup T$ $(S, T)\in 3^{N}$ . ,
$\mathrm{i}$ . $i$ $MC_{i}(b)(S,T)$ ,
$i$ ,
. , $i\not\in S\cup T$
$(S, T)\in 3^{N}$ $MC_{i}(b)(S, T)$ .
$MC_{i}(b)(S, T)$ $=$ $[b(S\cup\{i\}, T)-b(S, T)]+[b(S, T)-b(S,T\cup\{i\})]$
$=b(S\cup\{i\}, T)-b(S, T\cup\{i\})$ .
, $(S\cup\{i\}, T)\in 3^{N}$ . , $i$
. $MC_{i}(b)(S\cup\{i\}, T)$ , .
, , $b(S\cup\{\mathrm{i}\}_{)}T)-b(S, T)$
. , ,
4
$MC_{i}(b)(S\cup\{\mathrm{i}\}, T)$ , ,
. , $MC_{i}(b)(S\cup$
$\{\mathrm{i}\},$ $T)$ , $[b(S\cup\{\mathrm{i}\}, T)-b(S, T)]+1\iota b(S\cup\{i\}, T)-b(S, T\cup\{i\})]=2b(S\cup\{i\}, T)-$
$b(S, T)-b(S, T\cup\{i\})$ . ,
,
.
, $MC_{i}(b)(S\cup\{i\}, T)$ ,
2 , , $2[b(S\cup\{i\}_{7}T)-$
$b(S, T)]+[b(S\cup\{i\}, T)-b(S, T\cup\{i\})]=3b(S\cup\{\mathrm{i}\}, T)-2b(S, T)-b(S, T\cup\{i\})$ .
. , , 2
.
, $(S\cup\{i\}, T)$ $i$ ,
, . ,
$MC_{\tilde{l}}(b)(S\cup\{i\}, T)$ $\lambda[b(S\cup\{i\}, T)-b(S, T)]+\mu[b(S\cup\{i\}, T)-b(S, T\cup\{\mathrm{i}\})]$
$(\lambda>0, \mu\geq 0)$ .
, $(S,T\cup\{i\})\in 3^{N}$ , , $\mathrm{i}$
$1_{l}\backslash$




, $3^{N}$ , $(S, T)\in 3^{N\backslash \{i\}}$ ,
$\lambda>0,$ $\mu\geq 0$ 4
$MC_{i}(b)(S\cup\{i\}_{\gamma}T)$ $=$ $\lambda[b(S\cup\{i\}, T)-b(S, T)]+\mu[b(S\cup\{i\}, T)-b(S, \cdot T\cup\{\mathrm{i}\})]$
$MC_{i}(b)(S, T)$ $=$ $[b(S\cup\{i\}, T)-b(S, T)]+[b(S, T)-b(S, T\cup\{i\})]$
$MC_{i}(b)(S, T\cup\{i\})$ $=\mu[b(S\cup\{i\}, T)-b(S, T\cup\{i\})]+\lambda[b(S, T)-b(S, T\cup\{i\})]$
6.2.
$3^{N}$ , $\lambda>0,$ $\mu\geq 0$ , ,
,
, , $\sum_{(S,T)\in 3^{N\backslash \{i\}}}[b(S\cup\{i\},T)-b(S, T\cup\{i\})]$
.
1 $i$ $3^{N}$ , $(S, T)\in 3^{N\backslash \{i\}}$ ,
$\lambda>0,$ $\mu\geq 0$ .
$MC_{\iota^{-}}(b)(S\cup\{\mathrm{i}\}, T)=\lambda[b(S\cup\{i\}, T)-b(S, T)]+\mu[b(S\cup\{i\}, T)-b(S, T\cup\{i\})]$
$MC_{i}(b)(S, T)$ $=$ $[b(S\cup\{i\grave{\}}, T)-b(S, T)]+[b(S, T)-b(S, T\cup\{i\})]$
$MC_{i}(b)(S, T\cup\{i\})$ $=\mu[b(S\mathrm{U}\{i\}, T.)-b(S, T\cup\{i\})]+\lambda[b(S, T)-b(S, T\cup\{i\})]$
,
(b) , $\alpha>0$ , .
(b)
$= \alpha\sum_{(S,T\rangle\in 3^{N\backslash \{i\}}}[b(S\cup\{\mathrm{i}\}, T)-b(S, T\cup\{i\})]$
$\zeta$ , Ba zhaf . ,
$\zeta$ , Banzhaf . ,
.
2 $i$ $3^{N}$ , $(S, T)\in 3^{N\backslash \{i\}}$ ,
$\lambda>0,$ $\mu\geq 0$ .
$MC_{i}(b)(S\cup\{i\}, T)=\lambda[b(S\cup\{i\}, T)-b(|S, T)]+\mu[b(S\cup\{\mathrm{i}\}, T)-b(S, T\cup\{i\})]$
$MC_{i}(b)(S, T)$ $=$ $[b(S\cup\{i\}, T)-b(S, T)]+[b(S, T)-b(S, T\cup\{i\})]$
$MC_{i}(b)(S, T\cup\{i\})$ $=\mu[b(S\cup\{i\}, T)-b(S, T\cup\{i\})]+\lambda[b(S, T)-b(S, T\cup\{\mathrm{i}\})]$
, , Ballzhaf
. , , Banzhaf
.






10 $p,$ $q(0<p\leq 1,0<q\leq 1)$ $w_{1},$ $w_{2},$ $\ldots,$ $w_{n}$ ,
$b:B\mathcal{G}arrow \mathbb{R}$ .
$b(S, T)=\{$
1 if $. \sum_{\mathrm{z}\in S}w_{i}\geq q(\sum_{i\in S}w_{i}+\sum_{i\in T}w_{i}),$ $\sum_{i\in S}w_{i}+\sum_{i\in T}w_{i}\geq p\sum_{i\in N}w_{i}$
-1 if $\sum_{i\in S}w_{i}<q(\sum_{i\in S}w_{i}+\sum_{i\in T}w_{i}),$ $\sum_{i\in S}w_{i}+\sum_{i\in T}w_{i}\geq p\sum_{i\in N}w_{i}$
0otherwise
, , $q;w_{1},$ $w_{2},$ $\ldots$ , w .
, . lOOp%
, $\sum_{i\in S\cup T}w_{i}\geq p\sum_{\mathrm{i}\in N}w_{i}$ ,
. , ( )
, $b$ 0 .
, lOOq%
. , $\sum_{i\in S\cup T}w_{i}\geq p\sum_{i\in N}w_{i}$ $\sum_{i\in S}w_{i}\geq$
$q \sum_{i\in S\cup T}w_{i}$ , , 1
.
, , lOOq%
. , $\sum_{i\in S\cup T}w_{i}\geq p\sum_{\mathrm{z}\in N}.w_{i}$ $\sum_{i\in S}w_{i}<$
$q \sum_{i\in S\cup T}w_{i}$ , , 1 .




. , [0.5, 0.5; 35, 30, 25, 10]
, .
$b(S, T)=\{$
1, if $\sum rv_{i}\geq 0.5\sum_{i\in S\cup T}w_{i}\geq 25$ ,
-1, if $\sum_{i\in S\cup T}^{i\in S}w_{i}>50$ , $\sum_{i\in S}w_{i}\leq 0.5\sum_{i\in S\cup T}w_{i}$ ,
0, otherwise.
Shapley , Banzhaf $(\phi_{i}(b))_{i\in N},$ $(\beta_{i}(b))_{i\in N}$
. , $\sum_{i\in N}\phi_{i}(b)\neq 1,$ $\sum_{i\in N}\beta_{i}(b)\neq 1$ , $\text{ }$’
, , $(\hat{\phi}_{i}(b))_{i\in N},$ $(\hat{\beta}_{i}(b))_{i\in N}$ . , 1 .
, , $S\in 2^{N}$ $v(S)=b(S, N\backslash S)$
$v\in \mathcal{G}$ . , Shapley $(\phi_{\overline{t}}(v))_{i\in N},$ Banzhaf




Shapley , Banzhaf , 1-3
, $\text{ }$ Shapley Banzhaf






$\cdot$ Banzhaf , Banzhaf ,
. ,
, Banzhaf , Banzhaf
. , ,
. Banzhaf , Banzhaf ,
.
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